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Summary 
To improve the flowering date estimation of citrus trees using DTS (the number of days transformed to 
standard temperature) method, effects of temperature on the development of satsuma mandarin (Citrus unshiu 
Marc. cv'Okitsu wase'and'Otsu No.4') flower buds were investigated using potted trees under controlled 
temperatures from February to flowering. 
Some flushes at 10℃ and 13℃ treatments showed physiological disorder whereas flushes at 15/10℃ treatment 
grew without trouble in spite of the average temperature being lower than 13℃, indicating that temperatures of 
15℃ or above are necessary in daytime for satsuma mandarin shoots to grow properly. 
The developmental rate of citrus flower buds was significantly increased as the temperature rose. The 
dependence of the developmental rate upon temperature could be described by a single Arrhenius equation range 
of 10-25℃ until flowering. The Ea value in the Arrhenius equation, which represents the dependence of the 
developmental rate upon temperature, was 86.8 kJ・mol-1 (20.8kcal・mol-1). This Ea value would be appropriate 
for estimating the flowering date of satsuma mandarin based on a developmental model derived from Arrhenius' 
law, regardless of location or cultivar. 
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緒 ? ?
果樹の開花日予測は，発育速度論的予測法が用いられ


































































で温度処理を行った．温度条件は， 1999年は10,15, 20 





















Table 1. Dates of sprouting and ful bloom of Satsuma mand叩ntrees examined. 
Temperature Date of Sprouting Full bloom 
（℃） starting treatment Date DAT' Date DAT' 
10 2/10/1999 3/21 39 6/15 125 
15 2/10/1999 3/1 19 4/8 57 
20 2/10/1999 2/21 1 3/14 32 
13 2/16/2000 3/18 31 5/1 85 
15 2/16/2000 3/10 23 4/17 61 
18 2/16/2000 3/4 17 3/30 43 
10 2/10/1999 3/25 43 6/18 128 
15 2/10/1999 3/3 21 4/13 62 
20 2/10/1999 2/22 12 3/18 36 
13 2/16/2000 3/18 31 5/14 88 
15 2/16/2000 3/10 23 4/20 64 
18 2/16/2000 3/4 17 4/3 47 
25/15 Y 2/7/1990 3/17 38 
15/10 Y 2/7/1990 5/25 107 
'DAT: days after treatment 
Y day/night 
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T emperature (K ) 
Fig. 1. The dependence of the developmental rate (DVR) of 
satsuma mandarin buds upon temperature. DVRs are 
expressed in terms of DVR under 15℃ treatment = 1.
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T emperature (K―I) 
Fig. 2. The dependence of the developmental rate (DVR) of 
satsuma mandarin flower buds upon temperature. DVRs 
are expressed in terms of DVR under 15℃ treatment = 1.











































y = exp(-0.0424x + 2.81) ． 
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Days to flowenng 
Fig. 3. Growth curve of a satsuma mandarin flower bud under 
15/10℃ (day/night) treatment. Flower buds showed 
exponential growth under daytime temperatures of 15℃ 
or above. 
Table 2. The effect of temperature on coefficients of exponential function for growth of flower bud length of satsuma mandarin. The 


























































































このため， tの単位を日とし， 1日の1/3を温度a, 残
りを温度bで処理する場合のt日後の植物量は次式で示さ
れる．
W=W。exp(raX t/3) X exp(rb X 2t/3) 


















0.1332 X 3-0.0673 X2=0.2650 
10℃時のつぼみの相対成長率：









• 2s0c Ea= 89.4kJ-mol 
I 
? ? ?









T emperature (K―I) 
Fig. 4. The dependence of the relative growth rate (RG R) of 
satsuma mandarin flower buds upon temperature. RGRs 
at 25℃ and 10℃ are calculated based on RGR treatments 
at 25/15℃, 15℃, and 15/10℃ . The line is the linear fit 
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